When the sample is completely flat and the cantilever tip has a cone shape, as well as the lever interaction is ignored, the electrostatic force can be simplified as:
where F is the electrostatic force felt by the conductive cantilever tip during measurements; ε is 2 the permittivity of the gap between the tip and sample; R is the radius of the apex of the tip; ! is the angle between the tip apex and the tip cone; z is the distance between the tip apex and the flat sample; H is the height of the tip cone. V is the voltage applied to the substrate; !"# is the contact potential difference. The geometric parameters of the tip used in the calculation can be found in Supplementary Figure 1 . 
Supplementary
where κ is the relative permittivity of the gap; ! and ! are the relative permittivity of the heterostructure and air ( Note that the qualitative analysis is based on many rough approximations. For example, geometry has a critical effect on the EFM interactions, and in our experiment the cantilever tip has a non-conical or asymmetric shape 2 . However, there has been no simplified model suitable for such tip geometry.
Supplementary Note 2: Interlayer distance between graphene and MoS 2 sheets
We performed simulations using different van Charge density ! as a function of !"# of a 1L Graphene/ 1L MoS 2 configuration, with the interlayer distances estimated from different vdW functionals (DRSLL, BH, C09 and KBM).
The different choices of vdW functionals show almost negligible influence on the electrostatic model.
